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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued exannination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 .1 14. Applicant's submission filed on 
1 2/1 7/04 has been entered. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 5-7, 12, 27-28, 30-31, and. 33-34 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Hershkowitz et al., U.S. Patent 5,032,205. 

Hershkowitz et al. shows the invention substantially as claimed including a 
plasma processing. apparatus for processing a substrate comprising: a process 
chamber 90 comprising: a wall defining part of the process chamber; a gas source for 
providing a gas within the process chamber defined by the wall; a device for igniting and 
sustaining within the process chamber a plasma from the gas provided by the gas 
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source for said processing; and a plasma confinement arrangement, comprising a 
magnetic array 14 having a plurality of permanent magnetic elements that are disposed 
within said process chamber, said plurality of magnetic elements being configured to 
produce a magnetic field, and wherein said plurality of magnetic elements are within 
said plasma region, wherein the wall surrounds the magnetic elements and the plasma 
region so that plasma is able to form plasma deposition on the wall, and wherein the 
magnetic field produced by the magnetic elements reduces plasma deposition on the 
wall , wherein the magnetic elements are spaced from the wall, so that the gas provided 
by the gas source is able to surround the magnetic elements and go into spaces 
between the wall and the magnetic elements (see fig. 5 and its description). 

Hershkowitz et al. fails to expressly disclose in the embodiment of fig. 5 wherein 
each of said plurality of magnetic elements extend substantially from a first end of said 
process chamber to a chuck. However, Hershkowitz et al. in the embodiment of fig. 3, 
discloses an apparatus which comprises a plurality of permanent magnets extending 
from a first end of said process chamber to a chuck for generating a magnetic field 
within the processing chamber (see, for example, fig. 3 and its description). Therefore, 
in view of this disclosure, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the apparatus of the embodiment of fig. 5 of 
Hershkowitz et al. so as to dispose the plurality of magnetic elements extending 
substantially from a first end of the process chamber to a chuck because this is an 
alternative way to generate the magnetic field and enhance the plasma in the 
processing chamber. 
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With respect to claims 5-6, note that the permanent magnets of the modified 
apparatus of Hershkowitz et al. have physical axis which extends along the plasma 
region and have magnetic axis which are substantially perpendicular to the physical 
axis. 

Regarding claims 30 and 33, note that the chamber of the apparatus of 
Hershkowitz et al. is cylindrical (see, for example, col. 7-lines 62-65) and since the 
magnets of Hershkowitz et al. have the claimed magnetic structure, an azimuthally 
symmetric radial gradient will be produced by the magnetic field. 

Concerning claim 34, note that the magnetic elements on end portions of the 
chamber of fig. 3 have a first end and a second end, wherein the first ends of the 
magnetic elements form an opening that is a magnet free opening, so that magnets do 
not extend across first ends of the magnets, and wherein the second ends of the 
magnetic elements form an opening that is a magnet free opening, so that magnets do 
not extend across second ends of the magnetic elements. 

Claims 9 and 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hershkowitz et al., U.S. Patent 5,032,205 as applied to claims 2, 5-7, 12, 27-28, 
30-31 , and 33-34 above, and further in view of Taira et al., U.S. Patent 6,153,977. 

Hershkowitz et al. is applied as above but fails to expressly disclose wherein said 
magnetic elements are individually contained in sleeves. Taira et al. discloses a 
permanent magnet 5 contained within a sleeve 2 that shields the magnet from plasma 
(see fig. 4 and col. 3-line 53 to col. 5-line 16). In view of this disclosure, it would have 
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been obvious to one of ordinary skill in the art at the tinne the invention was nnade to 
modify the modified apparatus of Hershkowitz et al. so as to individually contain the 
permanent magnets in sleeves because in such a way this would prevent any 
contamination from sputtering of the permanent magnets. 

Claims 10-11 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hershkowitz et al., U.S. Patent 5,032,205 as applied to claims 2, 5-7, 12, 27-28, 
30-31 , and 33-34 above, and further in view of Grunenfelder, U.S. Patent 5,399,253 or 
Barankova et al., WO 99/27758. 

Hershkowitz et al. does not expressly disclose that the permanent magnets are 
moved to shift the magnetic field over time. Grunenfelder discloses an apparatus 
comprising permanent magnets 13,14 that are moved so that the magnetic field shifts 
over time (see abstract, figs. 3a-4c and col. 6-line 18 to col. 7-line 31). Barankova et al. 
discloses an apparatus comprising permanent magnets 1 ,2 that are moved so that the 
magnetic field shifts over time (see abstract, and figs. 1 -9). Therefore, in view of these 
disclosures, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the modified apparatus of Hershkowitz et al. as to 
move the permanent magnets in order to provide a rotatable magnetic field in the 
chamber. 
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Claims 32 and 35-36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hershkowitz et a!., U.S. Patent 5,032,205 as applied to claims 2, 5-7, 12, 27-28, 
30-31 , and 33-34 above, and further in view of Collins et al., U.S. Patent 6,077,384. 

Hershkowitz et al. is applied as above but does not expressly disclose further 
comprising a coil adjacent to the first ends of the plurality of the magnetic elements or 
the process chamber and a dielectric window at the top of the substantially cylindrical 
shape. Collins et al. discloses an apparatus which has both inductive and capacitive 
coupling because of a coil 145 and a parallel plate electrode structure (110,120) with a 
dielectric window 1 10 at the top of the chamber (see fig. 1 and its description). In view 
of this disclosure, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the apparatus of Hershkowitz et al. so as to 
include the coil of Collins et al. because such an apparatus will allow for more efficient 
plasma processing. Furthermore, note that the apparatus of Hershkowitz et al. modified 
by Collins et al. will also have the claimed coil/magnet/process chamber structure. 



Response to Arguments 

Applicant's arguments filed 12/17/04 with respect to the Hershkowitz et al. 
referenxce have been fully considered but they are not persuasive. However, the 
arguments with respect to the rejections using Dandl as a primary reference are 
persuasive and these rejections have been withdrawn. 

The declaration under 37 CFR 1 .132 filed 12/17/04 is insufficient to overcome the 
rejection of claims 2, 5-7, 9-15, 27-28, and 30-36 based upon Hershkowitz et al. as set 
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forth in the last Office action because: applicant's declaration has not overcome the 
case of prima facie obviousness provided by the reference. For example, the 
embodiment of fig. 5 clearly states that the magnets 14-22 are used as in the previous 
embodiments (see col. 6-lines 48-51), and the embodiment of fig. 3 is one of these 
embodiments. Furthermore, the declaration also states that the claimed subject matter 
solved a problem that was long standing in the art (for example, the sleeves over the 
magnetic elements). However, there is no showing that others of ordinary skill in the art 
were working on the problem and if so, for how long. In addition, there is no evidence 
that if persons skilled in the art who were presumably working on the problem knew of 
the teachings of the above cited references, they would still be unable to solve the 
problem. See MPEP § 716.04. Moreover, many of the statements are opinion 
evidence which are not supported by substantial proof. In view of the foregoing, when 
all of the evidence is considered, the totality of the rebuttal evidence of nonobviousness 
fails to outweigh the evidence of obviousness. 

Concerning applicant's argument that Taira et al. does not disclose forming 
magnetic elements individually within sleeves, note that the claim states that the 
magnetic elements (plural) are individually contained within sleeves. Giving the claim 
their broadest reasonable interpretation, the Taira et al. reference shows the magnetic 
sleeve structure. 

Regarding the fact that in Hershkowitz et al. the magnetic elements are not 
moved or rotated, one cannot show nonobviousness by attacking references individually 
where the rejections are based on combinations of references. See In re Keller, 642 
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F.2d 413, 208 USPQ 871 (CCPA 1981 ); In re Merck & Co., 800 F.2cl 1091 , 231 
USPQ 375 (Fed.Cir. 1986). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luz L. Alejandro whose telephone number is 571-272- 
1430. The examiner can normally be reached on Monday to Thursday from 7:30 to 
6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). ^ 
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Luz L. Alejandro 
Primary Examiner 
Art Unit 1763 
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